Abstract. The frequency and heritability of 13 behavioural acts of hatchling Japanese quail, Coturnix japonica, were measured in a laboratory experiment to examine their relationship to juvenile and adult dominance. The heritability of similar acts in adult quail were also quantified to determine how heritability estimates changed with age. Juvenile dominance rank, determined by frequency of winning conflicts, was uncorrelated with the frequency of any hatchling behaviour or hatchling body size but contained significant additive genetic variance in both males and females. Dominance rank in adult females, measured similarly, also had a high heritability estimate. Dominance in adult males, measured as frequency of initiating a fight and frequency of mounting, had only low heritability. Dominance ranking in adults was uncorrelated with the dominance ranking of juveniles. Dominance may be heritable but may not respond to natural selection because of the interaction between the genotype and the environment. 1996 The Association for the Study of Animal Behaviour
Heritability estimates of a behavioural trait can vary over the lifetime of an animal (Blohowiak et al. 1985; Mackenzie et al. 1986; Plomin 1986) , and animal breeders conventionally treat the same parameter measured at different ages differently, because the same parameter may be affected by different genes throughout ontogeny (Van Noordwijk et al. 1988) . The relative importance of environmental variation (including the frequencies of other behavioural traits) may also change over the course of ontogeny, thus changing the degree to which heritability can be measured (Blohowiak et al. 1985; Plomin 1986; Van Noordwijk et al. 1988; Waser & Jones 1989; Groothuis & Van Mulekim 1991) . Longitudinal studies on the same individual can elucidate the ontogenetic changes in genetic and environmental relationships affecting a trait or the optimum time for selection of a particular trait (Goddard & Beilharz 1986) .
One key behavioural characteristic that is highly variable is dominance rank. This trait may also be important in female choice (Dewsbury 1990; Moore 1990) , and hence the degree to which it contains significant additive genetic variance is of theoretical interest. The tendency to be a dominant individual can be affected by both genotype and phenotype, and the heritability of dominance probably has a large genotype-environment interaction component (Barrette 1993; Dewsbury 1990 Dewsbury , 1993 Getty & Capaldi 1994) . The degree to which dominance is predicted by early behaviour patterns can be determined only through longitudinal studies. Heritability of dominance has been difficult to quantify because dominance rank, probably more than other behavioural traits, is strongly influenced by social environment (Boag & Alway 1980; Dewsbury 1990; Barrette 1993; Dewsbury 1993) . Therefore, additive genetic variance in dominance rank is more easily measured in laboratory situations where the social environment can be reasonably controlled (Dewsbury 1990) .
We studied Japanese quail at three stages in their life history to determine (1) the potential effect of 13 different aspects of early hatchling behaviour on the dominance relationships of juveniles and adults, (2) the degree to which these hatchling behaviour patterns were heritable and
